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Introduction
The sustainability of the agricultural activity is the result of the planning of the productive system of the crop, which starts with the installation of the crop until its commercialization.
Integrated weed management (IWM) allows the use of diverse tools such as chemical, physical and cultural control, avoiding interference by other species, favoring the crop to obtain high yield levels. Among these IWM tools, the use of cultivars with greater competitive ability, capable of causing weed suppression, is an excellent option, promoting to reduce yield losses due to interference from other species.
The morphological and physiological characteristics of the crop are determinant in their competitive ability and can be used as a complementary tool in the IWM, thus reducing the dependence of the chemical control (Lamego et al., 2013) . Among these morphological characteristics, height is important because it gives the soybeans a competitive capacity to the plants, and the larger it is, the higher the reduction in the quantity and quality of the light incident on competitors of lower plant height than soybeans plants (CARATTI et al., 2016) . However, in the case of corn volunteer plants, these have advantages because they have a canopy architecture Plant Production and Crop Protection
Com. Sci., Bom Jesus, v.9, n.4, p.637-648, Oct./Dec. 2018 that differs from soybean and gives it superior competitive ability, reducing the light quality that affects it (CARATTI et al., 2016) .
With the development of genetically modified soybean cultivars resistant to glyphosate, weed management somehow has lost its importance. However, the continuous use of glyphosate may, over time, lead to the emergence of resistant biotypes (Correia & Durigan, 2010) . Currently, the Roundup Ready® The interference between plants can alter some agronomic characteristics and affect the yield components. Crops with an increased plant height and leaf area index, resulting in a higher interception of photosynthetically active radiation and increased dry matter production, facilitate weed management .
In soybean, a higher plant heigth as well as a higher number and length of branches contribute to an increased competition capacity (Bianchi et al., 2006) . However, studies on modern soybean cultivars in terms of optimizing the production system are rare, although the use of cultivars with a short cultivation cycle, indeterminate habit growth and a short medium/high plant height can present an advantage.
The present study is based on the hypothesis that there is variability in morphophysiological characteristics of soybean cultivars when coexisting with corn volunteers plants, allowing the selection of cultivars with better competitive ability. Thus, the objective of the study was to evaluate the competitive ability of soybean cultivars, in coexistence with corn volunteers plants, for different periods.
Material and Methods
The field experiment was carried out from November 2014 to April 2015 in the experimental area of the Cooperativa Central Gaúcha Ltda -CCGLTEC, Cruz Alta, RS. The soil of the experimental area is classified as a typical dystrophic Red Latosol (Santos et al., 2013) .
According to the results of the soil analysis, the soil had the following properties: clay, 54%; pH, 5.7 (in water); pH SMP, 6; O M, 3%; P, 16.9 mg L -1 ;
Mg, 2.6 cmolc L -1 ; and effective CEC, 13.6 cmolc L -1 . According to the classification of Köppen, the climate in the region is humid subtropical, without typical droughts; average annual precipitation is 1,600 mm, with an average temperature of 20ºC (Moreno, 1961) . Figure 1 shows the precipitation during the experimental period. Com. Sci., Bom Jesus, v.9, n. In the first control (soybean in the V 3 stage), the plants had two to three leaves, while in the second and third control (V 6 and V 9 ), the corn plants had five to six and eight to nine leaves, respectively.
Other weed species in the experimental field were controlled with glyphosate. (Ballaré, 2014) .
When compared to soybean, corn plants show a different morphology with a higher plant heigth, facilitating higher R absorption and FR reflection, thus altering the R/FR ratio.
Thus, the height of co-occurring soybean plants increases, a process known as shade avoidance syndrome (Franklin, 2008; Ballaré, 2009) . Therefore, it is observed that the etiolation of the stem resulted from the competition for quantity and light quality, due to the proximity of plants of different species, being also of the same species, compromising the increment of leaf area, as there is interference in the formation and growth of the leaves . In addition, due to the increase in the production of auxins, responsible for the stem elongation in order to reach an environment with a higher light quality, there is also a reduction in the production of jasmonic acid and salicylic acid making the plant more predisposed to attack by insect pests and phytopathogenic microorganisms (Ballaré, 2014) . Observed a significant interaction between the factors cultivars and interference conditions (p ≤ 0.05) for PH at 49 DAE (Table 1 ).
In the absence of corn, the cultivars presented, on average, similar PH levels. However, under coexistence, CD 2694 (mean/high height, determinate growth, medium/long cycle) had a significantly higher PH than the other cultivars ( . At 49 DAE and without interference, an increase of LA was observed for the BMX 7166
and TEC 5718 cultivars ( (Jabran, 2017) . Knowledge of this allelopathic potential of corn can be used to suppress weeds in itself and other crops and is an essential tool in integrated weed management (Jabran, 2017 conversion ratio of photoassimilates occurred, resulting in a lower TSW (Table 5 ).
There was a significant reduction for the soybean plants that lived with corn during the entire cycle in relation to the other conditions of interference for the variables total number of pods plant -1 , grain plant -1 , and TSW, and no difference was observed for these variables between total and partial control (Table 5) . Therefore the soybean cultivars used could compensate for the resources used by corn plants (from stages V 3 , V 6 , and V 9 ), highlighting the phenotypic plasticity of these cultivars.
When the cultivars grew in the absence of interference, the number of branches per plant did not significantly differ among the different cultivars. The same behavior was observed for corn control in the stages V 6 and V 9 and for competition throughout the entire cycle (Table   6 ). When growing under interference up to stage V 3 , a higher number of branches was observed for cultivar TEC 5718.
Without interference and with corn control at the stages V 3 , V 6 , and V 9 , the number of branches of the cultivar BMX 7166 was similar, while when growing under interference throughout the entire cycle, branch number was reduced by 76%. This behavior was similar to that observed for the CD 2694, TEC 5718, and TEC 6029 cultivars, with a reduction in branch number by 64, 62, and 82%, respectively, compared to growth without interference (Table 6 ).
When the plant seeks an environment free of competition for light, it grows in height;
however, the increase of leaf mass is reduced, with fewer branches and thinner leaves, since the plant invests a much of its photoassimilates in the elongation of the stem (Caratti et al., 2016) .
All used soybean cultivars presented a similar grain yeld when interference was absent (Table 6 ). However, when competing with corn up to the V 3 stage, TEC 5718 presented a decrease equivalent to 755, 578, and 532 kg ha -1 when compared to the cultivars TEC 6029, CD 2694, and BMX 7166, respectively (Table 6 ). When corn control was carried out in stage V 3 , TEC 5718
showed a lower grain yeld, most likely because this cultivar is characterized by short plant heigth and determinate growth.
When the control was carried out in stage V 6 , a lower grain yeld was observed for BMX 7166, only slightly differing from the productivities of TEC 5718, TEC 6029, and CD 2694 (Table 7) .
In view of these results, the losses caused (Marquardt et al., 2012) . Evaluating the soybean yield in consortium with corn was observed lower production when competed with corn by both root and shoot systems (LV et al., 2014) .
Soybean plants under competition adjust their growth according to the established crop and weed population as well as the environmental conditions such as solar radiation, humidity, and soil nutrient levels (Silva et al., 2009 ).
However, the relationship between the ability of the plant to remove nutrients from the soil and the amounts required varies not only with the cultivar, but also with the degree of competition (Cury et al., 2012) .
A large part of the impact of volunteer corn on soybean development is related to direct light competition due to the higher height (Marquardt et al., 2012 affect yield more than above-ground interactions (He et al., 2012) .
Based on our results, the emergence of volunteer corn plants in soybean cultivations causes a high reduction in of the crop yield.
However, when weed control is performed early in the growth cycle, this effect can be minimized.
An exception was the cultivar TEC 5718 (short plant heigth, determinate and rapid growth), which showed a lower production than the other cultivars, indicating that interference up to stage V 3 compromised soybean development, subsequently resulting in lower yield. We also assume that cultivars with a short height, determinate growth, and short growth cycle have a lower competitive ability in the initial stages, resulting in significant yield reduction.
In a similar study, a soybean cultivar with an extremely short growth cycle showed a high productive potential, similar to that of a cultivar with a medium growth cycle; however, in competition with Conyza bonariensis L., the first cultivar showed a considerably reduced grain yield (Trezzi et al., 2013) . Thus, the advantage in using more competitive cultivars mainly lies in their competitive ability during the vegetative period, since at this stage, competitive relationships are established (Bianchi et al., 2006) . However, it is interesting that a cultivar shows advantageous characteristics regarding its competitive potential at the beginning of the development, but that it can maintain these advantages throughout the growth cycle (Fleck et al., 2009) . 
Conclusions
The soybean cultivars used in this study were similarly affected by interference with spontaneous corn throughout the development cycle. Cultivars with a medium/long cycle, such as CD 2694 (GM: 6.9) and BMX 7166 (GM: 6.6), demonstrated a higher competitive ability when competition was present up to stage V 9 when compared to the short cycle cultivars TEC 5718
(GM: 5.9) and TEC 6029 (GM: 5.7).
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The coexistence of soybean cultivars with volunteer corn plants (8 plants m-2) throughout the development cycle results in high crop losses, reducing grain yield by up to 83%.
